Implementation of ERAS and how to overcome the barriers  by Kahokehr, Arman et al.
lable at ScienceDirect
International Journal of Surgery 7 (2009) 16–19Contents lists avaiInternational Journal of Surgery
journal homepage: www.thei js .comReview
Implementation of ERAS and how to overcome the barriersq
Arman Kahokehr a,*,c, Tarik Sammour a,d, Kamran Zargar-Shoshtari a,e, Lisa Thompson b,f,
Andrew G. Hill a,g
aDepartment of Surgery, South Auckland Clinical School, University of Auckland, Private Bag 93311, Middlemore Hospital, Auckland, New Zealand
bManukau Surgery Centre, Middlemore Hospital, Auckland, New Zealanda r t i c l e i n f o
Article history:
Received 26 July 2008
Received in revised form
18 November 2008
Accepted 26 November 2008
Available online 3 December 2008
Keywords:
ERAS
Fast-track
Multimodal care
Colonic surgery
Enhanced recoveryq This paper is not based on previous corresponde
* Corresponding author. Tel.: þ64 9 276 0044x2100
E-mail address: kahokea@middlemore.co.nz (A. K
c Arman Kahokehr is a lecturer at the Departme
Auckland.
d Tarik Sammour is a research fellow at the Departm
Auckland.
e Kamran Zargar-Shoshtari is a surgical registrar in
f Lisa Thompson is charge ERAS nurse.
g Andrew G. Hill is Associate Professor in Surgery,
1743-9191/$ – see front matter  2008 Surgical Asso
doi:10.1016/j.ijsu.2008.11.004a b s t r a c t
Background: Multimodal care or Enhanced Recovery after Surgery (ERAS) protocols are gaining popu-
larity in order to modify surgical stress responses after colonic resection. However, these protocols are
not straightforward to implement as peri-operative care is varied. We aimed to identify areas that may
need attention in order to successfully change practice.
Method: The literature was reviewed for current practice, methods and issues in implementing ERAS.
Based on this and our own experience we discuss several important areas that need particular attention
in developing and sustaining an ERAS program.
Results: International surveys have shown that current peri-operative care in colorectal resection is not
evidence based. Important aspects of the ERAS philosophy including patient counselling, teamwork and
attitude change are identiﬁed and discussed.
Conclusion: Implementing evidence-based peri-operative care into practice is challenging. Barriers to
multimodal recovery pathways should be addressed.
 2008 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Multimodal or enhanced recovery after surgery (ERAS) proto-
cols (Table 1) have generated interest and are becoming popular in
an attempt to modify physiological and psychological responses to
major surgery.1,2 Reviews have outlined the safety and efﬁcacy of
these protocols in improving postoperative care in colorectal
procedures.2–5
Results from ERAS programs in colorectal surgery suggest that
postoperative cardiopulmonary andmuscle functions are improved
and adequate oral intake of energy and protein is achieved earlier
than conventional programs. Consequently, complications and
hospital stay are reduced. Importantly there is decreased fatigue
and earlier resumption of normal activity in the convalescent
period.6,7nce to a society or meeting.
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ciates Ltd. Published by Elsevier LtHowever, major difﬁculties arise when introducing evidence-
based clinical guidelines into routine practice.8 The adherence rate
to the ERAS protocols has been shown to be low in the post-
operative phase with less than half of patients completing some
aspect of postoperative recovery.9,10 Indeed, a protocol is not
enough to implement multimodal recovery plans as peri-operative
care is ‘‘most hide-bound by traditional and conventional
attitudes’’.11
Recent surveys and reports conﬁrm this notion and have shown
that current colorectal practice differs greatly from the current
available evidence (Table 2) and there are misconceptions
regarding the methodology of ERAS programs.12–15 For example, in
one survey of UK general surgeons it was felt by many that ‘there is
inadequate multidisciplinary and community support’ whilst
others had ‘never heard of it’.14 Another survey has shown the wide
variation in practice across European countries that harbour ERAS
units with periods of ‘nil by mouth’ being practiced in some
countries whilst being almost abandoned in others.15 Another
survey has shown that the majority of European patients had
a nasogastric tube (NGT) left in situ on the day of their operation
whilst the majority of patients in the United States had their
nasogastric tubes removed.13 This is concerning and these dispar-
ities are likely to be multi-factorial. Hence introducing an ERAS
program is unlikely to be straightforward, as peri-operative care is
often non-standardised, with different groups of professionals
involved each with varied priorities and foci. ERAS programs haved. All rights reserved.
Table 2
Current northern hemisphere practice based on four surveys.
Lassen et al.
(5 European
Countries
(2005))
Kehlet et al.
(5 European
Countries
and USc (2006))
Walter et al.
(England
Surgeons
(2006))
Hasenberg
et al.
(German and
Austria (2008))
Routine bowel
prep
52–95%
Oral
86–97% Use one or
more methods
No data 96% Overall
0–15%
Enema
3–18% Both
NGTa 11–36%
Until day 1
Mean time to
removal: 2.3–3.2
days
70–75% Avoid NG
tube
10% 1 Day or
more
0–17% Two
days or
more
0–25% Until
bowel
motion
Epidural
anaesthesia
74% Overall No data 55–62%
Whenever
possible
75% Overall
Post-
operational
oral
restriction
38–96%
NBMb
0 days
Mean time to drink
normally: 3.1–5.3
days
32–55%
Commence oral
feeding day 1
51% Clear ﬂuid
on day of
surgery
4–46% NBM
for 1–2 days
Mean time to eat
normally: 4.8–6.9
days
13% Solids on
day of surgery
0–17% NBM
for 3–4 days
Mobilisation No data Europe: 44–63% by
day 3
65–70% Enforced
mobilisation day
1
No data
USA: 71% by day 2,
85% by day 3
a NGT, nasogastric tube.
b NBM, nil by mouth.
c US, United States.
Table 1
Current ERAS strategies.
Preoperative
Education and counselling
Milestone setting
Discharge planning
Careful assessment and medical optimization
Alcohol/smoking
Chronic co-morbidities
Nutritional and social support
Identifying those at risk
peri-operative nutrition support
Carbohydrate loading
Avoidance of prolonged preoperative fasting
Avoidance of mechanical bowel prep
Structured nursing pathway
Intraoperative
Epidural anaesthesia
Short acting anaesthetic agents
Prevention of hypothermia
Careful choice of incision
Conservative ﬂuid regime
Prophylactic antiemetics and dexamethasone
Avoidance of drains/NGTa
Postoperative
Prophylactic antiemetics
Early oral feeding with supplementation
Opioid sparing analgesia/NSAIDsb
Early removal of urinary catheter
Early mobilisation and physiotherapy
Discharge criteria
a NGT, nasogastric tube.
b NSAIDs, non-steriodal anti-inﬂammatory drugs.
Table 3
ERAS protocol Compliance at our unit. First 50 patients.10
Intervention Target Compliance (%)
Time from admission to surgery 0 day 80
Epidural anaesthesia 100% 92
Intraoperative IVFa 2 l 67
Duration of epidural 2 days 85
Duration of IDCb 1 day 80
Time to ﬁrst meal 1 day 78
Time to mobilisation 1 day 80
Duration of postoperative stay 3 days 40
a IVF, intravenous ﬂuids.
b IDC, in-dwelling urinary catheter.
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highly personnel intensive and severe complications may occur in
the outpatient setting after early discharge.1 However, there is now
evidence that suggests that medical complications are
decreased4,7,16 and that readmission rates remain comparable after
a 3-day stay compared to conventional peri-operative care.17
Major surgery provides major challenges including prolonged
hospitalisation and convalescence and increased health spending
associated with the ageing population. With the advent of new
technologies, pharmaceuticals and techniques, it is imperative that
peri-operative care should be ﬂexible enough to constantly evolve
to meet these challenges as evidence accumulates. This article
arose by identifying key implementation areas through a literature
review and three years of experience with implementing an ERAS
program (Table 3).
2. Setting the scene
2.1. The ERAS team
The concept of teamwork is not new in surgery as ‘‘safety in
health care depends more on dynamic harmony amongst actors
than on reaching an optimum level of excellence at each separate
organizational level’’.18 It is now well recognised that ‘‘multi-
disciplinary teams’’ offer improved patient management.19
Therefore, all those involved in patient welfare are vital for the
successful implementation of protocolised care. All members of the
team should be familiarised with the principles of ERAS and
a uniﬁed primary aim of optimal patient care is developed. This
requires traversing any limitations and developing communication
channels between team members including the pre-admission
staff, nurses, physiotherapists, social workers, occupational thera-
pists and doctors. The attitudes and experience of each member of
the team have important implications for the success of adherence
to and, therefore, implementation of the protocol. It is, therefore,
imperative for members of the ERAS team to have settled any
reservations regarding the protocol prior to patient recruitment.
2.2. The patient
Provision of appropriate information sets up patients for the
upcoming experience of surgery, recovery and the risks involved. A
powerful yet simple tool in postoperative recovery is patient
education by setting concrete expectations from the onset of
contact. This gives patients a sense of ‘‘coherence and control’’
which are useful traits that have been linked to positive aspects of
recovery.20 Studies, some over 40 years old, have established that
effective preoperative counselling is associated with improvements
on all dimensions including decreased anxiety, faster return of
bowel function and reduced need for analgesia21,22 and appropriate
expectations are linked to better health outcomes. Post-surgical
fatigue is pronounced after uncomplicated abdominal surgery and
A. Kahokehr et al. / International Journal of Surgery 7 (2009) 16–1918time should be spent exploring patient expectations as this impacts
on fatigue resolution.23 However, education of the surgical patient
is limited by temporal, spatial and personnel barriers. Surgical
consultations are short and contain large amounts of critical
information.24 Therefore, pre-admission discharge planning and
goal setting should be part of the strategy tomeet milestones in the
recovery period. Medical and social issues thatmay hinder recovery
and discharge should be explored early through this process.
2.3. The ward
Work by Ulrich over 20 years ago showed that ward environ-
ment has a positive impact on post-surgical analgesia use, hospital
stay and evaluative nursing comments.25 Hospitals are trending
towards a more customer–provider relationship with patients.
Single rooms are becoming the standard in developed countries
based on economic and scientiﬁc recommendations.26 Decisions to
build hospitals have long lasting effects and it is important to use
evidence-based decision making in ward design. Patient percep-
tions and attitudes to the hospital environment are important as
there is a vital link between the environment and the organiza-
tional culture within. Even prior to the implementation of ERAS
principles at our elective-only unit, stay was already reduced
compared to the parent general hospital,27 and this is most
certainly a reﬂection of the purpose built wards and the environ-
mental inﬂuence on patient recovery and convalescence. Evidence
exists to support the notion that ‘‘patient friendly’’ wards result in
reduced morbidity.28 Despite the evidence in favour of re-thinking
the hospital infrastructure in order to improve outcomes, we
strongly believe that a purpose built ward should by no means be
a pre-requisite to implementing fast-track programmes. This is
unrealistic for most institutions and implies that practice change is
only brought about by institutional structural remodelling, hardly
a generalisable notion, especially to resource poor environments.
We propose that part of the surgical ward should be considered as
a postoperative rehabilitation unit, characterized by separation
from acutely admitted patients. This ward should facilitate the
feeling of security with allowance for independence with access to
food and self-care facilities much like a rehabilitation unit.
3. Restoring activity
3.1. The anaesthetist
The role of the anaesthetist has been of great interest in the
literature with concerns regarding his or her role as an anonymous
technician inside rather than as a visible peri-operative medical
specialist outside the operating room. The anaesthetist, as a peri-
operative physician, makes very important decisions in improving
care.29 There is interest in evidence based peri-operative ﬂuid
therapy as there is large variability in regimens which have impacts
on postoperative complications and a call for ‘goal-directed’ ﬂuid
administration has been made.30
The choice of anaesthesia technique impacts directly on patient
satisfaction. It is thought that epidurals may offer some improve-
ments in short term outcomes such as analgesia, reduced ileus, less
respiratory complications and metabolic advantages when
compared with other modalities.3,31–33 However, the role of
epidurals has been debated and proof that regional anaesthesia
improves long term outcomes remains inconclusive with a number
of unresolved issues being identiﬁed.33–35 The role of epidurals in
reducing day stay in multimodal recovery programme is not yet
clear with some ERAS programs including16,36,37 and others
excluding its use.38,39 Other interventions such as early feeding and
mobilisation are thought by some to play a more signiﬁcant role
than epidurals in reducing day stay and other importantendpoints.33 Hence such issues and the impact of these daily
decisions on postoperative course remain closely debated.
The increased interest in the concept of multimodal care plan-
ning amongst anaesthetists is naturally expected to increase their
involvement in peri-operative care outside of the operating
theatre.40 Therefore, the anaesthetist must be seen as a very
important part of the team and a key to success in implementing an
ERAS program.
3.2. The surgeon
For successful implementation of ERAS the most vital ingredient
is a surgeon willing to overcome traditional concepts of peri-
operative care. Surgeons have been slow to embrace ERAS due to
a possible increased risk of readmissions. A perception that patients
may not wish to have a short hospital stay, a concern that many
wards do not have the resources to implement the ERAS protocol41
and the burden of recovery may simply be transferred to outpatient
and community services by discharging patients sooner.42
However, as previously discussed, ERAS protocols appears to be
safe, based on the current available evidence.2–5 Some trials have
speciﬁcally included patients of older age or with signiﬁcant co-
morbidities38,39,43 and have demonstrated that there are beneﬁts to
be gained. Patient satisfaction has also been shown to remain
unchanged in protocol driven recovery.9
It has been argued that there are economic advantages with
ERAS protocols based on reduced hospital stay and decreased
convalescence.3,4 Therefore, based on the available evidence, it is
reasonable to conclude that multimodal care should be accepted as
the current standard of care in colorectal surgery.
3.3. The house staff
Implementation of ERAS is ‘‘far from straightforward’’.44 As
Rusby and colleagues have argued, there is often a rapid turnover of
surgical house staff, and this is likely to hinder progress and
patients may receive care that deviates from the protocol. Care
needs to be protocol driven and strict adherence is critical. Devia-
tions from the protocol need to be explained and nursing staff
should be educated and experienced in ERAS. The culture needs
drive and backing by consultant surgeons. There is potential to
introduce an ERAS nurse specialist in order to assist with protocol
compliance and goal attainment. This role would support the ward
staff and distribute the workload.
Due to the positive inﬂuences, expansion of the ‘‘culture’’ of
multimodal recovery has occurred at our institution to those not
strictly within the ERAS cohort. This has resulted in day to day
practice change amongst ward staff and the notion that ‘‘everyone
is being fast-tracked’’ is often over-heard. Implementation of a new
practice in a shared environment has already been shown to
improve the outcome for all patients in that environment including
those under the care of other surgeons not implementing ERAS.45
4. Conclusion
Based on international surveys, current peri-operative care is
varied, and lags behind the latest evidence. The steps from evidence
to practice are challenging in many aspects, however, best practice
can be achieved. Many features of ERAS protocols are not instantly
intuitive and, therefore, pose natural barriers. ERAS requires the
catalyst of motivated health professionals and this should naturally
be advanced towards a team philosophy that will improve imple-
mentation and outcome as experience is gained. Every institution
has unique qualities and resources that must be built upon and,
therefore, unique lessons are likely to be learnt along the way. It is
also to be expected that the practice changes brought about by
A. Kahokehr et al. / International Journal of Surgery 7 (2009) 16–19 19structured recovery programs are likely to beneﬁt patients outside
the protocol as a reﬂection of expansion and parallel advancement.
Time and experience will also lead to extrapolation to other
specialities and day to day practice change.
The often simple yet challenging implementation barriers that
prevent multimodal care from becoming widespread are just as
important in hindering the evolution of peri-operative care as the
technical and pharmaceutical limitations for achieving the same
goal. From our experience it appears that ERAS protocols are not
only here to stay but are likely to expand. As further evidence arises,
structured peri-operative carewill evolve. Surgeons must be able to
adapt their practice to incorporate these changes.Conﬂict of interest
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